Microarray-based prediction of cytotoxicity of tumor cells to cantharidin.
Cantharidin (CAN) is the active principle of the Chinese blister beetle (Mylabris phalerata) which exerts profound cytotoxicity towards tumor cells. The aim of this study was to identify the molecular determinants of sensitivity and resistance of tumor cells to CAN. We mined the microarray database of the National Cancer Institute (NCI), for genes whose expression correlated with the IC(50) values for CAN of 60 cell lines of different tumor types. By COMPARE analysis Kendall's tau test, and false discovery rate (FDR) analysis, 21 out of 9706 genes or expressed sequence tags (ESTs) were identified. If the mRNA expression of the 21 genes or ESTs was subjected to hierarchical cluster analysis and cluster image mapping, sensitivity or resistance of the 60 cell lines to CAN was predictable with statistical significance. The majority of these genes are involved in DNA damage response, DNA repair, and/or apoptosis. In conclusion, sensitivity or resistance of tumor cells to CAN is multi-factorial in nature. DNA repair and apoptosis play a major role as determinants of cellular response to CAN. The present investigation represents a starting point to dissect the genes and molecular pathways responsible for cellular response to cantharidin in more detail.